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ABSTRACT 


Soring  tba  iiatr  taat  pro^rma  of  1955*  •  aurray  of  taaparaturaa 
ancoontarad  by  oparatora  of  Ordnanea  aqulpaant  vaa  conduct ad  at 
Tuna  Taat  Station,  Tuna ,  Arlaona,  by  Hunan  Inglnaarlng  Laboratory 
paraonnal.  Tba  purpoaa  of  thla  aurray  wi  to  obtain  tbaaa 
tanparaturaa  for  alnulatloa  purpoaaa  In  laboratory  taat  altuatlooa 
and  for  daflnlnc  tba  rang#  of  toaparaturaa  partlnact  to  Ordnanea 
equipment  uaad  In  tba  daaart* 
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MXA3URXMINT  OX  TXHPXRATURX3 


II  ▼ A  R  I  0  0  3  ORDNANCX  MATXRI  XL 
DNDIR  DXSXRT  IHTIROIMXIT 


Ob*  of  the  Important  environmental  problems  encountered  la  human 
engineering  research  la  tba  effects  of  temperature  on  tba  sffielaoey 
of  tba  bum  a  operator.  Moat  of  tba  equipment  praaaatl  y  designed  by 
tba  Ordnance  Corps  la  expeeted  to  ba  uaad  afflolaatly  la  both  tba 
aretlo  sad  dsaart  environments.  Llttla  la  known*  however*  about  tba 
temperatures  aaeouatarad  la  Ordaaoea  equ lpment  uadar  tbasa  conditions, 
la  a  raeaatly  completed  lltaratura  survey  for  tba  Human  Xnginearlng 
laboratory*  H.  7.  Bond  sad  R.  B*  31  sight*  stated  tba  following! 


•A  problem  for  vhleb  no  rafaraaeaa  bars  been  found  la 
that  of  tba  ability  to  oparata  tba  controls  of  equip* 

■sat  vhleb  have  bacons  baatad  to  aaar  or  above  tba 
pain  producing  temperatures,  conditions  which  fraquantly 
occur  uadar  tba  midday  desert  sun.  A  henna  engineering 
investigation  of  tba  extant  to  vhleb  peyehemotar  perform- 
anea  Is  related  to  tba  tangeratures  of  operating  controls 
of  equipment  would  ba  valuable  la  setting  optlsum  require* 
its  for  design  of  such  controls.* 


In  order  to  determine  tba  scope  of  this  problem*  It  vas  suggested 
that  a  survey  be  made  as  to  tba  temperatures  encountered  la  equipment 
need  la  tba  desert  environment •  Temperatures  obtained  in  such  a  survey 
would  be  useful  for  simulation  purposes  la  the  laboratory  aad  for 
defining  tba  range  of  temperatures  pertinent  to  Ordnance  equipment • 

During  tha  stmsaar  of  1955.  •  survey  of  temperatures  encountered 
by  operators  of  Ordnaaee  equipment  was  conducted  at  Turns  Test  Station* 
Tuan*  Arlaona.  A  portable  pyrometer  was  used  to  obtain  all  temperatures 
found  la  the  tables •  The  results  of  this  survey  are  tabulated  on  tba 
following  pages.  All  tsa^eraturea  which  axeaad  116°  X  In  tba  tables  are 
indicated  with  an  asterisk.  These  tsmpasaturaa  exceed  tha  subjective  pain 
liman  ea  defined  by  Lowaaatarn  and  Dellenbeeh.** 


*  Bond*  H.  J.  and  Slalgbt*  R.  B.,  Rumen  Factors  In  tba  Design  of  Doaert 
Xqulpmeut*  Applied  Psychology  Oorperetloa,  Contract  No  DA -3 6 -034“ 

Ord  1642,  December  1954 

••  I  bid.,  page  43 
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TR  A  CUD 


▼XBZCLXS 


THX  *59  JJWCHSD  DVJLSm  TKICLX 

lbbla  1  coot  alas  tba  naan  tasparaturaa  of  aalactad  control*  and  poaltloms 
oa  tba  r$9  armorad  Infantry  vehicle.  Tbaaa  taaparatura*  vara  derived  at 
a  seen  aablaat  taaparatura  of  104.7°  F.  end  a  aaaa  grouad  taaparatura  of 
127°  F.  It  ahould  ba  not  ad  that  tba  vehlela  taaperaturee  toad  to  azoaad 
both  tba  ground  and  aablaat  taaperaturea.  lhla  la  probably  dua  to  tba 
circulation  of  aogloa  baat  throughout  tba  Tablela. 

Tabl*  £  daaoaatrataa  tha  aaaa  taaparatura  oa  anotbar  >69  at  a  aaaa 
aablaat  taaparatura  of  09«5°  F.  Xven  at  tbla,  aoat  taaperaturee  of 
eoapoaeate  ara  vail  la  tba  pala  producing  area. 


TAXI,  90  m  001,  *6 

lbbla  3  daaoaatrataa  tba  aaaa  taaperaturee  oa  tba  )Q0  daring  aa 
1 aspect  loa  control  taat  oa  tba  billy  couraa  at  Team  That  dtatloa. 
Aablaat  taaparatura  vaa  105.6°  F.  aad  ground  taaparatur*  133*5°  F. 

It  ahould  ba  noted  that  tba  Interior  taaparatura*  azoaad  aablaat, 
but  la  tbla  eaaa  do  not  ecaa  up  to  grouad  taaparatura*.  Tba  outer 
eurfaoea  exceed  ground  taaparatura*. 

Table  4  daaoaatrataa  tba  aaaa  taaparatur*  oa  aa  Xt8  tank  eaabat 
loaded  vltb  hull-bottca-ataal  plate  vblla  traversing  tba  billy  oauraa. 
Kean  aablant  taaparatura-  vaa  101.1°  F, 

129°  F. 


aad  grouad  taaparatur*  vaa 


taxi.  76  m  oca,  K41AI 

Tbbl*  5  daaoaatrataa  aaaa  taaparatura*  oa  tba  XfclAl  during  a  road 
load  run  oa  tba  dyaaaoaatar  couraa  vltb  cn—  adar*a  and  leader'* 
hatch**  eloaad.  Mean  aablaat  taaparatura,  109.8°  F.,  aaaa  grouad 
taaparatura,  132.2°  F. 

Table  6  contain*  air  aaaauraaaata  oa  tba  H41A1  tank  vblla  atatlc. 
All  hatohaavK*  eloaad. 


TAXI,  120  m  OCX,  143x1 

Ibbla  7  daeouatratac  naan  taaparatura*  on  aalactad  part*  of  tba  T43X1 
tank  during  firing  taata.  Tba  rounds  vara  stored  outalda  tba  tank. 
Naan  aablaat  taaparatura  vaa  103°  F.  and  naan  ground  taaparatura, 

127°  F.  It  ahould  ba  aotad  that  tba  aaaa  taaparaturaa  of  tba  rounds 
would  require  aabeetoe  glovaa  for  handling.  Tba  rata  of  firing  vaa 
approximately  14  round*  par  hour.  . 
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T93,  PILOT  CJLPGO  TRACTOR 


Tbble  8  daconetratea  temperature  a  encountered  in  the  prototype  model  of 
the  T93  pilot  cargo  tractor,  toving  a  l6J  ton  load  over  the  hill  croce- 
country  couree# 

It  can  be  noted  that  the  ambient  temperature  did  not  exceed  97°  ?• 
at  a my  tiae  during  the  teat.  However,  Many  of  the  teaperaturea  encountered 
in  the  equipment  were  veil  above  thia  level  due  to  aolar  radiation  and 
diffusion  of  engine  heat. 
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TABU  1 

>69  A. I  T.,  CCKBAT  LQA BSD 

KZAX  or  5  RXADH233  CQSDO  AS  USPrCTHW  CCSTRCL  TS3T 


Maaa 

Ranga 

StMrlai  Bar  Orlp 

120.7* 

113  -  126* 

Shift  &ok 

1^1.3* 

113  -  128* 

Aaoalaratar  Fadal 

122.0* 

113  -  130* 

Skiff  Tovar 

119.0* 

111  -  125* 

Drlrar'a  Scat 

119.0* 

ill  -  125* 

Cklvar's  floor  Board 

119.6* 

111  -  126* 

Cr— a lar»>  foot  Daaf 

118 ,5* 

109  -  125* 

Saaf  Eaofca  (Paaaaagar) 

Right  froat 

123.3* 

117*-  132* 

Mlddla 

134.0* 

124*.  146* 

*mr 

136.0* 

129*-  uo* 

Laft  Treat 

:*»3.o* 

115  -  130* 

Mlddla 

138.7* 

125*-15o* 

Raar 

135.7* 

127*«l45* 

Crav  Mr 

122.6* 

112  -  133* 

Aabiamt  Tamp, 

104.7 

100  -  106 

Orouod  Tamp. 

127.0 

110  -  13a 
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TABLI  2 


TKX  >^9  A.X.V.,  COCAT  LQADD 
SIX  XXASCRIXXNT3  OH  TABID  DAT 3  Of  RUTWIHO 


Meea 

Range 

Steering  Bar  Orlp 

120  *• 

103  -  138* 

Shift  Knob 

U5 

100  -  128* 

Accelerator  Pedal 

122.3* 

100  .  138* 

Driver  floor  Board 

121.7* 

96  -  U4* 

Contender  floor  Boerd 

126.3* 

ioo  -  150* 

Seat  Becks  (Paeeenger) 

Right  Rear 

132-9* 

122  -  148* 

Bight  froat 

120*8* 

105  -  128* 

Left  Rear 

133.1* 

• 

O 

• 

O' 

Left  front 

115.1 

95  -  128* 

Anblent  Tempera tor a 

0?  .5 

80-92 
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TABU  3 

K4 8  TANK  TDC3KRATDRX3  ON  HILLY  CR033  COUNTRY  COURSX 

4  CBSHTYATIOSS 


Naan 

Rang* 

Staarlng  vwi 

107.5 

107  -  108 

Aocalarator  IVdal 

107.5 

107  -  108 

Brrnka  Mai 

107.5 

107  -  168 

Drirar’a  Saat 

107.5 

207  -  108 

Torrat  Roof  Ian id* 

122.3* 

120*-  125* 

Turrat  Roof  Ootaida 

122.6* 

12C*-  124* 

Torrat  Air 

in. 5 

no  -  113 

90IM  Rouada  la  Buatla 

112.5 

no  -  114 

90  W<  Round*  on  Floor 

108.0 

104  -  110 

01M  Box  Surfaea 

140* 

130*-  150* 

Ambiaat  Tamp. 

105.6 

104  -  107 

Qroond  Tamp . 

133.5* 

C 

O 

1 

u> 
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TABLS  k 

K^8  TANI,  CCKBAT  LOADS)  WITH  EOU^BOTTCM-STXIL  PLATS 
HILLY  CRQS3  COOOTHT  CCTJR3X  -  7  CBSXKTATICfD 


I  i 


Accelerator  Pedal 
Brake  Pedal 
Steering  Wheel 
DriTar'a  floor  Board 
Driver 'a  Seat 
Ccanander'a  Seat 
Conodar  Over-Ride  Control 
Turret  Floor 
Turret  Air 
Outalde  Surf acea 
Ratehea 

Side  of  Turret 
Amo  Boxea 
Aabient  Teap. 

Ground  Temp. 


Mean 

Range 

100.1 

100-112 

108.1 

100-112 

100.1 

100  -  112 

100.1 

100-112 

100.1 

100-112 

100.1 

100  -  112 

100.1 

100-112 

100.1 

100  -  112 

100*5 

100  -  109 

110* 

105  -  ?24* 

110* 

105.  -  124* 

110* 

105  -  124* 

101.1 

94-106 

129.0 

114-140 
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TABLZ  5 

«4n l  -  rcad  load  hob  ca  pnmcwncr  coorai 
ccnuraa's  aid  lc*dir'3  hatchd  cld3sd  -  5  ossuttaticsb 


Meea 

Range 

Accelerator  Bedal 

113.8 

113  -  114 

*-eke  Pedal 

113.8 

113  -  114 

Steering  Orly 

113.0 

112-114 

Ikrlw'i  8«rt 

112.8 

112-114 

Driver '•  floor 

115*5 

115  -  U6* 

Turret  Air 

114*8 

112  -  116* 

Turret  floor 

114*0 

112  -  11 6* 

Coxeaader'e  S#et 

113.4 

112  -  114 

Ccaaaader'a  Coat role 

113.4 

112  -  114 

Ootelde  9orfaoea 

Turret  Roof 

130.4* 

122*-  140* 

OTM  Box 

136.4* 

127* -147* 

CcaBaoder 'a  Batch 

124.0* 

120*-134* 

Ob  a  Cover  (ahaded) 

121.0* 

120 *-122* 

Traaa.  Oil  Check  Cep 

138 .4* 

130*-152* 

Aablent  Temp. 

109.0 

100-111 

around  Temp. 

132.2 

1 20  -  134 

0 


TABU  6 

HfclAl  TANK  -  STATIC  DATA 
ALL  HATCHI3  CLOSJB)  -  11  083XHJATICB3 


laalda  Air 

Ootaida  Amor  and  Batehaa 
Amo  Box 
Aabiaat  Temp. 

Orouad  Taap. 


106.2 

96  - 

U5 

126.1* 

115  - 

136* 

132.3* 

120*. 

Uo* 

102.0 

97  - 

104 

133.6 

121  - 

137 
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TABU  7 


12C3H  CCH  -  T43n  TAKX  tori®  »n»l» 

5  CBSStTATlCCS 


Breech  Block 
71rlBf  Eaadle 
Xaelde  Turret  &*rface 
Oat  cldc  Serfacee 
OHI  Bos 
A nor  Plata 

Boaale  (etored  ootalda) 

•*0»M 

Shall 

fasa 

Turrat  Air 
Aeblent  T«np» 

Orou&d  Taesp* 


Before 

Plrimc 

108 

After 

3  Mi. 
109 

110 

uo 

uo 

112 

150* 

14** 

138* 

134* 

153* 

154* 

137* 

UO* 

13** 

13®* 

1Q3 

1Q5 

101 

102 

127 

127 

After 

6  Mi. 

100 

After 

8  Mi. 

108 

113 

112*5 

U3 

U3 

138* 

140* 

128* 

126* 

u®* 

152* 

U2* 

140* 

138* 

134.5* 

104 

107 

104 

104 

127 

127 
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TABU  0 


T93  PILOT  CARGO  TRACTOR 
HTLLT  CROSS  COT2VTKT  C0CR3I  -  4  OB3XHTATIOK3 


Mean 

fence 

Aeealarator  fedal 

100.0 

100  -  no 

Steering  Grips 

1Q5 .0 

98-112 

Shift  Knob 

105.0 

100  -  109 

Shift  Tower 

109*5 

105  -  in 

Cab  Air 

101.5 

90  -  1P3 

Seat 

106.0 

101  -  no 

Driver  floor  Board 

111.0 

104  -  117* 

Bri rar  Saat  3opport 

n6.o* 

112  -  120* 

Middla  floor  Board 

lU*o 

100  .  120* 

Mlddla  Saat  Support 

124.0* 

120*.  127* 

feeaenger  floor  Board 

ll6.o* 

no  -  127* 

fessenger  Saat  Support 

129.0* 

126*-  135* 

Aabient  Temp. 

96.0 

95-97 

Oro'jad  Tamp. 

113.0 

100-120 
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▼XBICLX3 
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l  i 


Tbblee  9-13  denonatrat*  the  mu  tcacperatures  and  the  range  of 
teapereturea  found  on  various  aurfacea  of  wheeled  vehicle* ,  All 
temperatures  ara  the  naan a  of  a  nuabar  of  readings  while  th«  rablola 
mi  running.  Tba  velocity  of  tba  vehicles  ranged  fraa  30-53  *pb. 

Tampers tore a  costa inad  la  tba  tables  vara  limited  by  tba  extant 
of  tba  a array,  fact ora  aocb  aa  road  speed,  grade,  vlnd  direction 
and  a  pa  ad,  location  at  tba  ana,  and  angina  condition  would  all  bara 
flnlta  at  facta  on  tba  abaolata  value  of  tba  temperatures  •  lamrtha- 
laaa,  thee*  data  ara  conaldarad  lndieatira  of  typical  condition* 
encountered • 

It  aboold  alao  be  noted  that  experimental  floor  mats  vara  used 
In  tbaaa  vehicles*  Tbaaa  aata  tended  to  reduce  tba  Interior  floor 

temperature*  an  avaraga  of  tan  d *«r*ea.  Tbla  decree  aa  vaa  daairabla 

for  tba  long  tact  a  performed  in  Death  Talley  Park,  California* 


» 


12 


TABLE  9 

2X211  TRUCX,  CAr*00  2}  PON  6  XL,  AVDUOI  SPUD  40  KPH 

6  OBSERVATIONS 


[ 


Mean 

Range 

Accelerator  Pedal 

115.5 

112  -  121* 

Steering  Vheel 

109.5 

3 

r-l 

• 

-5 1 

O 

C« 

Brake  Pedal 

116,5* 

110  -  122 • 

Shift  Knob 

112.8 

107  -  122* 

Shift  Tover 

1230* 

113  -  131* 

Band  Brake 

119.5* 

119  *•  120* 

Deah 

109 

108  -  no 

Drirer'a  Door 

112.6 

10 f,  -  123* 

Drirar'a  floor 

116.0* 

111  -  122* 

Peaaenger’a  floor 

124.7* 

124*-  127* 

Rjrdrcreatlo  Cheek  Cortr 

136.5* 

126*-  137* 

Cab  Air 

106.5 

96-113 

Ambient  Temp* 

106 

97-U3 
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T1BLS  10 

K211  TRUCK*  CARGO  2*  TON  6x6  WITH 
5  TCI  LOAD  AND  2\  TO!  TRAILS 
6  CBSXRTATICB 


.  Maaa 

Ranga 

Aeealarator  Badal 

106.3 

100  .  112 

Starring  Vhnl 

102.3 

100  -  105 

Bnk*  Mcl 

107.0 

105  -  110 

Shift  Knob 

105*0 

99  -  110 

Shift  fam 

113.3 

102  -  122* 

Hand  Braka 

103.3 

98  -  108 

Shah  Board 

103.7 

101  .  108 

Drlaar  Door  ffcnal 

110.0 

106  -  120* 

Drlvar  floor  ttat 

lll.l 

105  -  119* 

Paaaa&car  floor  Ifct 

112.7 

106  -  122* 

Saata 

101.0 

97-103 

Cab  Mr 

94.0 

92-97 

Qpircnatle  Chaok  Corar 

115.0 

108  -  120* 

Aablant  Tamp. 

92.0 

90  -  95 

Qrotmd  Temp. 

109.0 

99-127 
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table  11 


M37  TRUCK,  CAROO,  3/4  TON,  4x4,  VITO  CANVAS  TOP 
1  TON  LOAD  FLOS  1600  LB.  TRAILER 
7  OBSERVATIONS 


Mean 

Range 

Accelerator  Pedal 

113.8 

106  -  119* 

Steering  Wheel 

111.6 

110  -  114 

Brake  Pedal 

112*4 

105  -  117* 

Clutch  Pedal 

112.0 

105  -  117* 

Shift  Knob 

111.1 

10a  -  120* 

Shift  Tower 

123.1* 

115  -  131* 

Hand  Brake 

110.6 

105  -  115 

Utah  Board 

110.0 

105  -  115 

Driver  Door  Panel 

1114 

108  -  116* 

Driver  floor  Mat 

118.0* 

114  -  122* 

Pa  as  auger  Door  IVnel 

111.6 

108-115 

Jh  avenger  floor  Board 

335.0* 

108  -  145* 

Seeta 

109.0 

102  -  115 

Chb  Air 

1Q5  .0 

97-109 

A&blent  Torap. 

1024 

97-105 

Ground  Tamp » 

130.0 

120-140 
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TJlBLX  12 


tQ&kl  -J22P-  WITH  CPPmaffAl  FLOOR  MAT  AMD  HHATOT  HTWICBI 

8  C03BTTATIC3 


Mean 

Range 

Accelerator  Pedal 

uo.o 

86  -  130* 

Stearin*  VkMl 

lo6.o 

86  -  125* 

Brake  Pedal 

108.0 

86  «  128* 

811ft  bob 

106.0 

86  -  123* 

Clateh  Pedal 

107.7 

86  -  127* 

Hud  Brake 

103.4 

86  -  124* 

Etiear  Floor  Hit 

109.6 

90  -  126* 

HaHD|(r  Floor  Hit 

109.0 

93  -  126* 

Seat# 

1054 

86  -  122* 

Spar*  Tlra 

110.6 

88  -  130* 

Hood  9orfaee 

136.4* 

87  -  145* 

Badlator  Cap 

136.0* 

07  -  147* 

Oil  Filler  Cap 

122.0* 

87  -  141* 

Aablemt  Tup. 

96.6 

85  -  104 

Orooad  Tup* 

118.0 

S 

• 

5 
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TABU  13 

K170  TRUCK,  AMBULANCE,  FRCOT  LIKE,  30  KFH  BREAK- IN; 
HARD  SURFACE  LEVEL  ROAD;  VOTH  CANVAS  TCP 
9  CBSERVATIOIB 


Mean  Rang* 


Accelerator  Pedal 

102.6 

92  -  108 

Steering  Wheel 

100.0 

89-106 

Brake  Pedal 

104.0 

89-UO 

Clutch  Pedal 

104.0 

89  -  110 

Hud  Brake 

99.0 

09-104 

Dash  Board 

101.0 

09  -  114 

Dr 1 rar  Floor  Hat 

107.2 

92  -  120* 

Paasenger  Floor  Hat 

105.8 

95  -  U5 

Saata 

98-6 

89  -  105 

Gab  Air 

95.0 

86-103 

Ambient  Temp* 

960 

88  -  103 

Ground  Tbmp 

127.1 

99-141 
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1RTILLIRT  AHD  AMMUHITI  OH 


Bimijoa  um-Tjjfi  wapcs  .  105  m  mcoiilps  ritlx 

Tbble  1A  deco  art  ratsa  the  seen  temperatures  encountered  during  firing  of 
the  BAT  weapon.  The  Beene  vara  derived  fro*  3  or  aore  readings  et 
different  times .  These  high  tsoperaturea  become  aore  operator  oriented 
when  it  la  realised  that  the  lighting  device  for  the  weapon  la  aounted 
oo  the  veepon  at  a  distance  of  leas  than  one  foot  froa  the  barrel.  A 
cook-off  teat  conducted  later  at  mean  ambient  temperature  of  107°  7.  gave 
•  aeen  barrel  temperature  of  approximately  3°°°  7.,  the  range  being  froa 
131°  t .  to  570°  X. 


120  m  oca*  m 

Tbble  15  presents  the  temperatures  at  a  120  ma  fired  froa  en  entl-elrcraft 
count.  These  temperatures  are  generally  representative  of  all  those 
encountered  on  field  weapons,  such  as  mortars  and  howitzers,  under  desert 
cooditloaa. 

Tbble  l6  is  concerned  with  the  temperatures  encountered  on  the  10$  aa 
hovitaer  )QA1  firing  HZ  inert  K1  rounds. 


SHILLS  ZB  STCRAQX 

Table  17  dsaonatratea  the  temperatures  of  shells  and  cases  stared  In 
sunlight.  These  temperatures  vere  obtained  at  a  mean  ambient  tsoperaturs 
of  9^*2°  7.  and  ground  taaperatura  of  126°  7. 


18 


TABLE  14 

••  TEST  Of  THE  BAT  VEAPCHj  106  m  REC0ILLES3  RI/LE, 
(WOUND  MOUNTED  7IRIIO  SHELL  M344 
3  OBSERVATIONS 


After 

Befora  Firing 

firing  3  Rods . 

After 

Firing 

4  Rods. 

13  Minutes 
After 
firing 

Tripod  Ssat 

134*  132.3* 

134* 

126.5* 

Bind  Vhaal 

109  122.0* 

120* 

Braach  Haodla 

114  124.7* 

125* 

123.5* 

Thba  -  llaar  Muxsla 

124*  145.0 

l?5.o* 

Mid  Point 

166.7* 

186* 

142.5* 

Roar  Braach 

175.0* 

157.5* 

AC  Braach 

193*3* 

217«5* 

187.5* 

Pound i  Chains 

131.5* 

Shall 

129.0* 

firad  Casa: 

Near  Closed  End 

192.5* 

At  Middle 

223-3* 

Near  Open  Had 

213.3 

Ajobiant  Te*np. 

101  104.0 

103 

104 

0 round  Tamp* 

127  128.0 

126.0 

126 

••  Rate  of  fire  was  12  rods  par  hoar 
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TABLE  15 


120  W  GUN  |Q  0  U  MOUNT  FIRING  SHELL  HE  M73 


17  ROUNDS 

FIRED  DlRINO  OBSERVATIONS  AT 

APPROXIMATELY  15  MINUTE  INTERVALS 

9  OBSERVATIONS 

Mean 

Ranga 

El crating  Wood  Saat 

115*4 

108  -  120* 

Ela rating  Hand  Vhaal 

115*0 

107  -  120* 

Asiaath  Wood  Saat 

115.9 

108  -  124* 

Aaissrth  Hand  Wbaal 

113.8 

108  -  120* 

Broach  Handle 

112.7 

106  -  120* 

112-8 

106  -  120*- 

Clutch  Larar 

AiX  #W 

Firing  Larar 

112.4 

104  -  122* 

Load,  Raa.  Switch  Box 

113.7 

107  -  120* 

Aablant  Temp. 

103.8 

99  -  109 

Qround  Temp. 

133.1 

112  -  148 
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TABLE  16 


••  105  m  ROVITZXR  K2A1 


Nets  Rang* 


Breech  Ring  Top  Surface 

117.7* 

101  - 

135* 

Breech  Block  Operating  Handle 

Sierra 

113.2 

103  - 

126* 

Herat  lag  Handwheel  Jbob 

110.8 

100  - 

1*5* 

Tube 

170.0* 

133*- 

195* 

Asblest  Tesp. 

94.0 

®9  - 

95 

Or  Quad  Trap. 

121.7 

101  - 

13« 

•-  Rat*  of  fir*  vaa  60  round*  par  hour. 


* 
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tabu  17 


TBGTRATURS  07  SKILLS  AND  CASES  IN  OUTDOOR  STORAGE 
KEAN  AX3IENT  TOtflRATORI,  98.2°  F.,  KEAN  (BOUND  TDOTOATURX  126.0°  F . 


Braes  Caaa 

Steal 

Case 

it  m 
!L2$_ 

mm 

90  m 

Perform tad 

isLm 

90  m 

JSL 

75  V* 

SJEDBOlRil. 

116* 

ll6* 

116* 

106 

113 

U5 

132* 

129* 

130* 

114 

131* 

135* 

131* 

134* 

136* 

135* 

134* 

133* 

133* 

140* 

121* 

137* 

136* 

134* 

135* 

142* 

120* 

137* 

138* 

128* 

121* 

127* 

113* 

120* 

126* 

139* 

140* 

138* 

127* 

454* 

141* 

153* 

144* 

148* 

134* 

146* 

141* 

Uo* 

134* 

143* 

122* 

134* 

136* 

Fiber 

Conte iter 

Laying  Down 

110  In.  8  In. 

Pin* 

280m 

fiitsk 

155m 

SR 

Crated 

8  In. 
SR 

1Q5  m 
SR 

117* 

100 

110 

107 

104 

108 

110 

132* 

106 

119* 

116* 

108 

110 

116* 

134* 

109 

119* 

119* 

109 

110 

110 

137* 

110 

120* 

121* 

109 

110 

ill 

138* 

112 

121* 

122* 

109 

109 

109 

122* 

U5 

125* 

124* 

114 

U5 

ill 

145. 

114 

128* 

123» 

U7* 

U5 

120* 

145* 

117* 

130* 

124* 

116* 

112 

115 

135* 

115 

125* 

125*  , 

112 

ill 

111 
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SUXN1RT 


A.  H  D 


C0HCLU3I0HS 


Ihe  data  contained  in  this  raport  vara  eollactad  during  ammtr  daaart 
tart  a  at  Toon  Tart  Station*  Yuma,  Arizona*  They  vara  eollactad  to  Sira 
a  cm  idaa  of  the  tanparatoraa  ancountarad  by  the  operator  of  Ordnanca 
equipment  under  daaart  conditioner 

It  ahould  ba  not  ad  that  tha  ambient  temperatures  ancountarad  did 
not  appaar  to  ba  axtrcM.  In  noat  eaaea  they  ranged  between  90°  t*  and 
105°  7.  and  only  in  3  or  4  caeee  did  tha  aabiant  exceed  105°  f«  There 
temperatures  are  eoaaldered  lov  for  daaart  tasting* 

The  aatariaka  in  tha  preceding  tablea  indicate  tanp«  .*atures 
ancountarad  vhieh  are  above  tha  subjective  pain  liaen  of  tha  oparator 
aa  determined  in  Bond  and  Sleight  •* 

The  general  conclusions  that  can  ba  drawn  frets  thaaa  data,  from 
the  hmmn  engineering  vievpoint,  eras 

1*  Critically  high  teaperaturee  appaar  to  ba  predominantly  caused  by 
solar  radiation* 

2*  Tha  problem  of  high  temperatures  on  Ordnance  equipment  under 
daaart  conditions  appears  to  ba  quits  crucial •  With  moat 
aquipMnt,  operators  are  working  in  tc^eratures  within  the 
pain  rax >ga  for  tha  bare  akin* 

3*  The  addition  of  both  angina  sad  transmission  heat  to  tha  solar 
radiation  effseta  in  vehicles  produce  high  temperatures  at  the 
man-machine  links* 

4*  In  the  artillery  and  amsunltloa  area,  firing  obviously  produces 
high  barrel  temperatures.  However,  this  was  not  the  concern 
of  this  survey,  sines  tha  barrels  are  not  normally  handled 
directly  by  the  operators. 

5*  further  study  should  be  performed  in  order  to  determine  the  effect 
of  these  temperatures  on  the  efficiency  of  the  man-mschine  system* 
Attantion  ahould  alao  be  given  to  tha  problem  from  tha  design 
point  of  view. 
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